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Amended Appendix 

Claims 1-5,7-10, 13-22: 

1 . A silicon-on-insulator integrated circuit, comprising: 

(a) a handle die; 

(b) a substantially continuous silicide layer over said handle die, 

(c) a substantially continuous first dielectric layer overlying one side of said 

silicide layer; 

(d) a device silicon layer overlying said first dielectric layer, said device silicon 
layer having an upper surface; 

(e) a second dielectric layer on said handle die underlying the opposite side of said 
silicide layer; and 

(f) interconnected transistors in and at the upper surface of said device silicon 

layer. 

2. The integrated circuit of claim 1 wherein said silicide layer comprises a diffusion 
barrier to impurities. 

3. The integrated circuit of claim 1 further comprising: 

(g) trenches extending through said device silicon layer and separating said device 
silicon layer into islands. 

4. The integrated circuit of claim 1 wherein said device silicon layer includes deep 
buried layers abutting said dielectric layer. 

5. The integrated circuit of claim 1 wherein said handle wafer comprises silicon and at 
least one of said dielectric layers comprises diamond. 
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7. A silicon-on insulator integrated circuit comprising: 

(a) a handle die; 

(b) a first dielectric layer formed on said handle die 

(c) a substantially continuous silicide layer formed on said first dielectric layer, 
said silicide layer having a controlled resistance and providing a diffusion barrier to impurities; 

(d) a substantially continuous second dielectric layer disposed between said 
silicide layer and a device silicon layer; 

(e) trenches extending through said device silicon layer and silicide layer and 
separating said device silicon layer into islands each with an underlying continuous silicide area; 
and 

(f) interconnected transistors in and at an upper surface of said device silicon 

layer. 

8. The integrated circuit of claim 7 further comprising: 

(g) trenches extending through at least one of said islands to said underlying 
silicide area, said trenches having dielectric sidewalls and containing conductive material in 
contact with said silicide area. 

9. The integrated circuit of claim 8 wherein said islands have a thickness no greater 
than about 2 fim, and said conductive material is tungsten. 

1 0. A bonded wafer integrated circuit comprising: 

(a) a handle die comprising a first dielectric layer, said first dielectric layer 
comprising a first bonding material; 

(b) a silicide layer bonded by said first bonding material to said first dielectric 

layer; 

(c) a device wafer comprising a device layer and a second dielectric layer 
comprising a a second bonding material, said second dielectric layer being bonded to said 
silicide layer and said device layer by said second bonding material; and 
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(d) interconnected transistors in and at a surface of said device layer; 
wherein said silicide layer comprises a third bonding material that bonds said silicide 

layer to said handle die and said device wafer. 

13. The integrated circuit of claim 10 wherein said handle die is silicon and said first 
dielectric layer is silicon dioxide portion adjacent said homogeneous silicide layer]. 

14. The integrated circuit of claim 10 wherein said silicide layer comprises a diffusion 
barrier to impurities. 

15. The integrated circuit of claim 10 wherein said device includes a layer of diamond 
adjacent said silicide layer and a layer of silicon adjacent said diamond layer, said transistors 
being formed in and at a surface of said silicon layer. 

16. The integrated circuit of claim 1 0 further comprising: 

(e) trenches extending into said device layer and separating a semiconductor layer 
of said device layer into islands that isolate each of said transistors. 

17. The integrated circuit of claim 16 wherein said first dielectric layer is a diamond 
layer, said trenches extending to but not through said diamond layer. 

18. The integrated circuit of claim 16 wherein said silicide layer is conductive, said 
trenches extend through said silicide layer to separate said silicide layer into buried layers 
between said islands and said handle die, and electrical contacts extend through said device layer 
to said buried layers. 

19. The integrated circuit of claim 10 wherein said first and second bonding materials 
each comprises a thin layer of polysilicon, said polysilicon being substantially consumed during 
bonding. 
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20. The integrated circuit of claim 19 wherein said first bonding material further 
comprises an aqueous oxidizing solution. 

21. The integrated circuit of claim 20 wherein said aqueous oxidizing solution comprises 
nitric acid and hydrogen peroxide. 

22. The integrated circuit of claim 10 wherein said third bonding material is a silicide of 
a metal selected from the group consisting of cobalt, platinum, tungsten, and titanium. 
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Amended Appendix 



Claims 1-5, 7-10,13-22: 



1 . A silicon-on-insulator integrated circuit, comprising: 

(a) a handle die; 

(b) a substantially continuous silicide layer over said handle die, 

(c) a substantially continuous first dielectric layer overlying one side of said 

silicide layer; 

(d) a device silicon layer overlying said first dielectric layer, said device silicon 
layer having an upper surface; 

(e) a second dielectric layer on said handle die underlying the opposite side of said 
silicide layer; and 

(f) interconnected transistors in and at the upper surface of said device silicon 

layer. 

2. The integrated circuit of claim 1 wherein said silicide layer comprises a diffusion 
barrier to impurities. 

3. The integrated circuit of claim 1 further comprising: 

(g) trenches extending through said device silicon layer and separating said device 
silicon layer into islands. 

4. The integrated circuit of claim 1 wherein said device silicon layer includes) deep^j 
buried layers abutting said dielectric layer. 

5. The integrated circuit of claim 1 wherein said handle wafer comprises silicon and at 
least one of said dielectric layers comprises diamond. 
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7. A silicon-on insulator integrated circuit comprising: 

(a) a handle die; 

(b) a first dielectric layer formed on said handle die 

(c) a substantially continuous silicide layer formed on said first dielectric layer, 
said silicide layer having a controlled resistance and providing a diffusion barrier to impurities; 

(d) a substantially continuous second dielectric layer disposed between said 
silicide layer and a device silicon layer; 

(e) trenches extending through said device silicon layer and silicide layer and 
separating said device silicon layer into islands each with an underlying continuous silicide area; 
and 

(f) interconnected transistors in and at an upper surface of said device silicon 

layer. 

8. The integrated circuit of claim 7 further comprising: 

(g) trenches extending through at least one of said islands to said underlying 
silicide area, said trenches having dielectric sidewalls and containing conductive material in 
contact with said silicide area. 

?. The integrated circuit of claim 8 wherein said islands have a thickness no greater 
than about 2 //m, and said conductive material is tungsten. 

10. A bonded wafer integrated circuit comprising: 

(a) a handle die comprising a first dielectric layer, said first dielectric layer 
comprising a first bonding material; 

(b) a silicide layer bonded by said first bonding material to said first dielectric 

layer; 

(c) a device wafer comprising a device layer and a second dielectric layer 
comprising a a second bonding material, said second dielectric layer being bonded to said 
silicide layer and said device layer by said second bonding material; and 
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(d) interconnected transistors in and at a surface of said device layer; 
wherein said silicide layer comprises a third bonding material that bonds said silicide 

layer to said handle die and said device wafer. 

13. The integrated circuit of claim 10 wherein said handle die is silicon and said first 
dielectric layer is silicon dioxide portion adjacent said homogeneous silicide layer]. 

14. The integrated circuit of claim 10 wherein said silicide layer comprises a diffusion 
barrier to impurities. 

15. The integrated circuit of claim 10 wherein said device includes a layer of diamond 
adjacent said silicide layer and a layer of silicon adjacent said diamond layer, said transistors 
being formed in and at a surface of said silicon layer. 

16. The integrated circuit of claim 10 further comprising: 

(e) trenches extending into said device layer and separating a semiconductor layer 
of said device layer into islands that isolate each of said transistors. 

17. The integrated circuit of claim 16 wherein said first dielectric layer is a diamond 
layer, said trenches extending to but not through said diamond layer. 

1 8. The integrated circuit of claim 16 wherein said silicide layer is conductive, said 
trenches extend through said silicide layer to separate said silicide layer into buried layers 
between said islands and said handle die, and electrical contacts extend through said device layer 
to said buried layers. 

19. The integrated circuit of claim 10 wherein said first and second bonding materials 
each comprises a thin layer of polysilicon, said polysilicon being substantially consumed during 
bonding. 
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20. The integrated circuit of claim 19 wherein said first bonding material further 
comprises an aqueous oxidizing solution. 

21 . The integrated circuit of claim 20 wherein said aqueous oxidizing solution comprises 
nitric acid and hydrogen peroxide. 

22. The integrated circuit of claim 10 wherein said third bonding material is a silicide of 
a metal selected from the group consisting of cobalt, platinum, tungsten, and titanium. 
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Amended Appendix 

Claims 1-5,7-10, 13-22: 

1 . A silicon-on-insulator integrated circuit, comprising: 

(a) a handle die; 

(b) a substantially continuous silicide layer over said handle die, 

(c) a substantially continuous first dielectric layer overlying one side of said 

silicide layer; 

(d) a device silicon layer overlying said first dielectric layer, said device silicon 
layer having an upper surface; 

(e) a second dielectric layer on said handle die underlying the opposite side of said 
silicide layer; and 

(f) interconnected transistors in and at the upper surface of said device silicon 

layer. 

2. The integrated circuit of claim 1 wherein said silicide layer comprises a diffusion 
barrier to impurities. 

3. The integrated circuit of claim 1 further comprising: 

(g) trenches extending through said device silicon layer and separating said device 
silicon layer into islands. 

4. The integrated circuit of claim 1 wherein said device silicon layer includes deep 
buried layers abutting said dielectric layer. 

5. The integrated circuit of claim 1 wherein said handle wafer comprises silicon and at 
least one of said dielectric layers comprises diamond. 
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7. A silicon-on insulator integrated circuit comprising: 

(a) a handle die; 

(b) a first dielectric layer formed on said handle die 

(c) a substantially continuous silicide layer formed on said first dielectric layer, 
said silicide layer having a controlled resistance and providing a diffusion barrier to impurities; 

(d) a substantially continuous second dielectric layer disposed between said 
silicide layer and a device silicon layer; 

(e) trenches extending through said device silicon layer and silicide layer and 
separating said device silicon layer into islands each with an underlying continuous silicide area; 
and 

(f) interconnected transistors in and at an upper surface of said device silicon 

layer. 

8. The integrated circuit of claim 7 further comprising: 

(g) trenches extending through at least one of said islands to said underlying 
silicide area, said trenches having dielectric sidewalls and containing conductive material in 
contact with said silicide area. 

9. The integrated circuit of claim 8 wherein said islands have a thickness no greater 
than about 2 ,um, and said conductive material is tungsten. 

1 0. A bonded wafer integrated circuit comprising: 

(a) a handle die comprising a first dielectric layer, said first dielectric layer 
comprising . a first bonding material; 

(b) a silicide layer bonded by said first bonding material to said first dielectric 

layer; 

(c) a device wafer comprising a device layer and a second dielectric layer 
comprising a a second bonding material, said second dielectric layer being bonded to said 
silicide layer and said device layer by said second bonding material; and 
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(d) interconnected transistors in and at a surface of said device layer; 
wherein said silicide layer comprises a third bonding material that bonds said silicide 

layer to said handle die and said device wafer. 

13. The integrated circuit of claim 10 wherein said handle die is silicon and said first 
dielectric layer is silicon dioxide portion adjacent said homogeneous silicide layer]. 

14. The integrated circuit of claim 10 wherein said silicide layer comprises a diffusion 
barrier to impurities. 

15. The integrated circuit of claim 10 wherein said device includes a layer of diamond 
adjacent said silicide layer and a layer of silicon adjacent said diamond layer, said transistors 

- being formed in and at a surface of said silicon layer. 

16. The integrated circuit of claim 10 further comprising: 

(e) trenches extending into said device layer and separating a semiconductor layer 
of said device layer into islands that isolate each of said transistors. 

17. The integrated circuit of claim 16 wherein said first dielectric layer is a diamond 
layer, said trenches extending to but not through said diamond layer. 

18. The integrated circuit of claim 16 wherein said silicide layer is conductive, said 
trenches extend through said silicide layer to separate said silicide layer into buried layers 
between said islands and said handle die, and electrical contacts extend through said device layer 
to said buried layers. 

19. The integrated circuit of claim 10 wherein said first and second bonding materials 
each comprises a thin layer of polysilicon, said polysilicon being substantially consumed during 
bonding. 



120865 



20. The integrated circuit of claim 19 wherein said first bonding material further 
comprises an aqueous oxidizing solution. 

21 . The integrated circuit of claim 20 wherein said aqueous oxidizing solution comprises 
nitric acid and hydrogen peroxide. 

22. The integrated circuit of claim 10 wherein said third bonding material is a silicide of 
a metal selected from the group consisting of cobalt, platinum, tungsten, and titanium. 
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Claims 1-5, 7-10, 13-22: 



A ppendix (Marked-Up Copy) 



1 . A silicon-on-insulator integrated circuit, comprising: 

(a) a handle die; 

(b) a substantially continuous [and unbroken] silicide layer over said handle die, 

(c) a substantially continuous [and unbroken] first dielectric layer overlying one 
side of said silicide layer; 

(d) a device silicon layer overlying said first dielectric layer, said device silicon 
layer having an upper surface; 

(e) a second dielectric layer on said handle die underlying the opposite side of said 
silicide layer; and 

(f) interconnected transistors in and at the upper surface of said device silicon 

layer. 

2. The integrated circuit of claim 1 wherein said silicide layer comprises a diffusion 
barrier to impurities. 

3. The integrated circuit of claim 1 further comprising: 

(g) trenches extending through said device silicon layer and separating said device 
silicon layer into islands. 

4. The integrated circuit of claim 1 wherein said device silicon layer includes deep 
buried layers abutting said dielectric layer. 

5. The integrated circuit of claim 1 wherein said handle wafer comprises silicon and at 
least one of said dielectric layers comprises diamond. 



I20S6S 



7. A silicon-on insulator integrated circuit comprising: 

(a) a handle die; 

(b) a first dielectric layer formed on said handle die 

(c) a substantially continuous [and unbroken] silicide layer formed on said first 
dielectric layer, said silicide layer having a controlled resistance and providing a diffusion barrier 
to impurities; 

(d) a substantially continuous [and unbroken] second dielectric layer disposed 
between said silicide layer and a device silicon layer; 

(e) trenches extending through said device silicon layer and silicide layer and 
separating said device silicon layer into islands each with an underlying continuous silicide area; 
and 

(f) interconnected transistors in and at an upper surface of said device silicon 

layer. 

8. The integrated circuit of claim 7 further comprising: 

(g) trenches extending through at least one of said islands to said underlying 
silicide area, said trenches having dielectric sidewalls and containing conductive material in 
contact with said silicide area. 

9. The integrated circuit of claim 8 wherein said islands have a thickness no greater 
than about 2 pirn, and said conductive material is tungsten. 

1 0. A bonded wafer integrated circuit comprising: 

(a) a handle die comprising a first dielectric layer, said first dielectric layer 
comprising a first bonding material; 

(b) a silicide layer bonded by said first bonding material to said first dielectric 

layer; 

(c) a device wafer comprising a device layer and a second dielectric layer 
comprising a a second bonding material, said second dielectric layer being bonded to said 
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silicide layer and said device layer by said second bonding material; and 

(d) interconnected transistors in and at a surface of said device layer; 
wherein said silicide layer comprises a third bonding material that bonds said silicide 

layer to said handle die and said device wafer. 

13. The integrated circuit of claim 10 wherein said handle die is silicon and said first 
dielectric layer is silicon dioxide portion adjacent said homogeneous silicide layer]. 

14. The integrated circuit of claim 10 wherein said [homogeneous] silicide layer 
comprises a diffusion barrier to impurities. 

15. The integrated circuit of claim 10 wherein said device includes a layer of diamond 
adjacent said [homogeneous] silicide layer and a layer of silicon adjacent said diamond layer, 
said transistors being formed in and at a surface of said silicon layer. 

1 6. The integrated circuit of claim 10 further comprising: 

(e) trenches extending into said device layer and separating a semiconductor layer 
of said device layer into islands that isolate each of said transistors. 

17. The integrated circuit of claim 16 wherein said [device layer includes a diamond 
layer adjacent to said homogeneous silicide layer] first dielectric layer is a diamond layer , said 
trenches extending to but not through said diamond layer. 

18. The integrated circuit of claim 16 wherein said [homogeneous] silicide layer is 
conductive, said trenches extend through said silicide layer to separate said silicide layer into 
buried layers between said islands and said handle die, and electrical contacts extend through 
said device layer to said buried layers. 
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19. The integrated circuit of claim 10 wherein said first and second bonding materials 
each comprises a thin layer of polysilicon, said polysilicon being substantially consumed during 
bonding. 

20. The integrated circuit of claim 19 wherein said first bonding material further 
comprises an aqueous oxidizing solution. 

21 . The integrated circuit of claim 20 wherein said aqueous oxidizing solution comprises 
nitric acid and hydrogen peroxide. 

22. The integrated circuit of claim 10 wherein said third bonding material is a silicide of 
a metal selected from the group consisting of cobalt, platinum, tungsten, and titanium. 
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